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© Electrophotographic photosensitive member, an electrophotographic apparatus, an integrated 
elecrophotographlc unit and a facsimile machine having the electrophotographic photosensitive 
member. 



© An electrophotographic photosensitive member has an electroconductive substrate and a photosensitive 
layer thereon, and the photosensitive layer contains a disazo pigment represented by the following formula: 

2 

A , -N=N-Ar i ^-MBtt-At 2 -N=N-A 2 

where Z is an oxygen atom or a sulfur atom, An and Ar2 are the same or different and are each a substituted or 
unsubstituted bivalent carbocyciic group or a substituted or unsubstituted bivalent heterocyclic aromatic group, n 
is 1 or 2, and Ai and Aa are the same or different and are each a coupler residue having a hydroxyl group. 
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BACKGROUND OF THE INVENTION 



Field of the Invention 



This invention relates to an electrophotographic photosensitive member and. more particularly, to an 
electrophotographic photosensitive member having a sensitive layer containing a disazo pigment having a 
particular structure. This invention also relates to an electrophotographic apparatus, a device unit and a 
facsimile machine each having the electrophotographic photosensitive member. 



10 Description of the Prior Art 

Conventionally, photoconductive polymers represented by poly-N-vinylcarbazole. low-molecular organic 
photoconductive materials, e.g., 2,5-bis(p-diethylaminophenyl)-1.3,4-oxadiazole, and combinations of such 
organic photoconductive materials with various dyestuffs and pigments are known as organic photoconduc- 

75 tive materials for electrophotographic photosensitive members. Electrophotographic photosensitive mem- 
bers using organic photoconductive materials are advantageous because they have improved film forming 
performance and can be produced by coating and can therefore be produced with high productivity and at 
a comparatively low cost Also, the color sensitivity can be controlled freely by selecting dyestuffs and 
pigments to be used. The electrophotographic photosensitive members have therefore been studied widely. 

20 Recently, function separation type photosensitive members have been developed which are laminates 
of a charge generation layer containing organic photoconductive dyestuffs or pigments, and a charge 
transport layer containing a photoconductive polymer and a low-molecular weight organic photoconductive 
material, such as that mentioned above. Photosensitive members of this type are remarkably improved in 
sensitivity and durability while the conventional organic electrophotographic photosensitive members exhibit 

25 unsatisfactory sensitivity and durability. 

Azo pigments among the organic photoconductive materials have improved photoconductivity and can 
be produced comparatively easily as compounds having various characteristics by selecting the appropriate 
combination of azo components and coupler components. Because of these and other advantages, many 
azo pigment compounds, e.g.. those disclosed in Japanese Patent Laid-Open Nos.S57- 138646, S57- 

30 202349, and S63-282743, have been proposed. 

With the demand for further improvements in sensitivity and durability, electrophotographic photosen- 
sitive members having higher sensitivity and capable of stably maintaining electrophotographic characteris- 
tics during repeated use are now being studied. 



35 SUMMARY OF THE INVENTION 

An object of the present invention is to provide an electrophotographic photosensitive member having a 
sensitive layer containing a disazo pigment having a particular structure. 

Another object of the present invention is to provide an electrophotographic photosensitive member 
40 having high sensitivity and stable potential characteristics. 

Yet another object of the present invention is to provide an electrophotographic apparatus, an integrated 
electrophotographic unit and a facsimile machine each having the electrophotographic photosensitive 
member. 

According to the present invention, there is provided an electrophotographic photosensitive member 
45 comprising an electroconductive substrate and a photosensitive layer thereon, the photosensitive layer 
containing a disazo pigment represented by the following formula (1): 



50 



55 



2 
Si 

A,-N=N-Ar !-(-€-NH-fn-Ar^N=N-A a < l ) 

wherein Z is an oxygen atom or a sulfur atom, Ari and Ar 2 are the same or different and are each a 
substituted or unsubstituted bivalent carbocyciic group, or a substituted or unsubstituted bivalent 
heterocyclic aromatic group, n is 1 or 2. and Ai and A2 are the same or different and are each a coupler 
residue having a hydroxyl group. 

According to the present invention, there are also provided an electrophotographic apparatus, an 
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integrated electrophotographic unit and a facsimile machine each having the electrophotographic photosen- 
sitive member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

in accordance with the present invention. 
DESCRIPTION OF THE PREFERR ED EMBODIMENTS 

z 

t.-H^-Ar.-HHM-hr-Ar.-H-K-A. <D 

substituted « *d btrf.M «^~^1"J™*; SSw« vomaK grow nt such tMM 

ESSE T5USTl»«~. - 
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« condensation with the benzene nng m me formula. Z,i^an o^gen substituted or unsu bstituted 
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HO 



-8 



8 

comie-iu 



(6) 



HO CONHN 
HO CONH-N=C 

(8) 

^rein X, to X, are eac «ue necessary *r forming a pjj* J— 

condensation with the benzene ring m the formula ^ and Z are e*^n ^ subst ituted or 

and Ra to Rio are each a hydrogen atom a sobered o a.Ky,^ ^ 

unsubstituted carbocyc«c ^ZZll^m * ** ^ * e *^ ^ £° 
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are . ^hthafcne ring, an _ J* a f^'Stt^^^ 
SampS of the alky, groups selected as R, teBw- ^Jj^ beLirnidazotyl, and benzoyl, 
heterocyclic aromatic groups are pyndyl, th.ony I c * ^ role , pyrroline. pynd.ne mdote. 

nrouTor a bivalent heterocyclic group ' ^Syl, 4,5-pyridinedyl. 6.7-indazo edyl and 

„ bromine; alky, groups, such asm*** ^^Jno; phenylcarbamoyi groups; nrtro groups, cyano 

and if Xi to Xs in these formulae are fesldue ^ a ^° ula f ° ( ^ "s a pigment having an absorption range 
Retorted exemptoe »' •» * saz0 T.? T!!7iL«ittoi> I! tot limited » 1tte«e examples, lit »e 
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Basic form 1 



Pigment 1 

A i •• HO C0NHC0NH-@> 




Ai : HO C0NRC0NH-® 



Pigment 2 

A, : HO CONHC0NH-£>> 
CI 

(O) 



A* : HO C0NH-© 




Pigment 3 
A, : HO CONHCONH-^) 
^ CI 
<9) 



Al : HO CONHH^ 
(<A CHx 



Pigment 4 

Al : HO C0KRC0NH-^)-Cl A* : 




HO CON-© 
fo> CH, 



Pigment 5 

A, : HO C0NHC0NH-<O^ 



HO C0NHNH-© 




6 



EP 0 518 376 A1 




55 



7 



EP 0 518 376 A1 



Pigment 11 CH, 

At : HQ CONHCOHH^O) A t : HO CONH-^>- CH, 

CH, -g CH, 

Pigment 12 

A, : HO CONHCOKH-^-OCH, At : HO CONH-^-CH, 

fe^ CI -fe> CH, 



Pigment 13 ^ 
A, : HO CONHC0NH-^>-N^ A, : HO C0NH-<O> 



Pigment 14 

A, : HO CONHCONH"^) A* : HQ C0NR-<O> 



fO> COCH, 



Pigment 15 
A, : HO, C0NHC0N-<O> CH, 
P> CH, 



A: : HO CONH-@> 



Pigment 16 
A. : HO C0NHCON-© 




COKH-<o) 
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Basic form 2 

A,-N=N-<o)-(CONH) ,-^-^N-A* 



Pigment 17 

A, : HO CONHCONH-^ A, : HO CONHCONH-^ 

CI Cl 
P> <<5> 



Pigment 18 

A, : HO CONHCOKH-^ 
Cl 




Az : HO CONHCONH-^ 
M> Cl 



Pigment 19 
A, : HO CONHCONH-^) 
Cl 



• A: : 




CONHC0NH-®-Cl 



Pigment 20 
A, : HO CONHCONH-^ 
^ Cl 



A* : HO CONHCONH-^- Cl 

@ Cl 
(O 1 
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Basic form 3 



A , -N=N-@-CSMl-<§>-N=IHU 



Pigment 25 
A, : HO COHHCONH-^o) 



A» : HO C0NHC0NH-^5) 
CO> Br 




Pigment 26 
A i : HO C0NHCOHH-^5) 
$ CL 
CO) 



A, : HO. C0NHC0NH-<o) 
C*K S 



Pigment 27 
A, : HO CONHOM-^ 

(o) 



A* : HO C0NHC0NH-<C^-CF, 




Pigment 28 

A, : HO COHHCONH-^} 



A, : 110 CONHC0NH -<S) 




CH 
/\ 

Q> H,C CHi 
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Basic form 5 



Pigment 37 
A, : HO CONHCONH-^-Cl Aj : 
^ CI 



HO CONHC0NH-^>-Cl 
fa) CI 
(O) 



Pigment 38 
A, : HO C0NHCONH-^}-Cl A: 
@ CI 



HO COHHCOKH-© 




Pigment 39 

A, -- HO C0NHC0NH^>-Cl 




CI 



Al : HO CONHCONH-^ 
«5) 



Pigment 40 
A, : HO CONHC0NH-^>-Cl A, : 



HO CONHCOHH"^ 
^ CI 
(5) 
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Basic form 6 



A, -H«H (COKH) a -<^-N=N-A: 

CI ci 



Pigment 41 

Al : HO COHHCONK-^) 



(o; 



A, : HO CONH-^ 



Pigment 42 
A, : HO COHHCOKH-^)- F 



HO C0NH-^>- CI 
CI 



Pigment 43 
At : HO C0NHC0NH-^O)- F 
feS CL 



NO, 

HQ COKH-^ 




Pigment 44 
A. : HO CONHCONH-^-F 

@ F F 



HO C0NH-® 
<6) 
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Basic form 9 



At -N=N -<oV- (CONH) , -<0>-n=N-A, 



Pigment 53 

Al : HO C0NHC0NH-<O^ Ai : HO C0NHC0-<O> 

NO, 





Pigment 54 

A, : HO C0NHC0HH-© 



A, : HO OONHCO-^) 




Pigment 55 
At : HO C0NHCSNH-® 




Pigment 56 

A, : HO CONHCOHHCONH-^) A* : 



HO COKHN-C 



CI 




JO) 



A method of preparing a disazo pigment represented by formula (1 ) will be described below. 

A dSzo pigment expressed by formuia (1) can easily be synthesized by a process ,n wh.ch a 
corresponding diamine is tetrazofeed by an ordinary method and is then coupled wtth a coupler i , a water 
solution under the presence of an alkali, or tetrazonium salt. Thereafter the mtermed,ate ,s changed Ink a 
borofSorWe salt or a zinc chloride double salt and such salt is coupled with a coupler .n an organ.c solvent 
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such as N,N-dimethylformamido or dimethyl sulfoxide in the presence of sodium acetate, triethylamine or 
N-methylmorphoIine. 

To prepare a disazo pigment having An and A2 in formula (1) as different coupler residues, 1 mol of 
tetrazonium salt mentioned above is coupled with 1 mol of one of the corresponding couplers followed by 
5 coupling with 1 mol of the other coupler. Alternatively, a diamine is diazotized for coupling with one of the 
two couplers, while protecting one of the two amino groups with with acetyl group or the like. The protective 
group is then hydrolyzed with hydrochloric acid or the like, and diazotation is thereafter effected again for 
coupling with the other coupler. 

io Example of Disazo Pigment Synthesis (Synthesis of Example Pigment (1 )) 

150 ml of water and 20 ml (0.23 mol) of concentrated hydrochloric acid and 7.3 g (0.32 mol) of a 
compound expressed by the following formula: 

were introduced into in a 300 ml beaker and were cooled to 0' C. A solution prepared by dissolving 4.6 g 
20 (0.067 mol) of sodium nitrite in 10 ml of water was introduced dropwise into the former solution for 10 
minutes while being maintained at 5 # C, followed by agitation and carbon filtration. Into this solution, a 
solution prepared by dissolving 10.5 g (0.096 mol) of sodium borofluoride in 90 ml of water was then 
added dropwise under agitation. A borofluoride salt which precipitated was filtered out, washed with cool 
water, washed with acetonitrile, and then dried at a reduced pressure and at room temperature. The mount 
25 of the salt obtained was 7.8 g and the yield was 75 %. 

Next, 500 ml of dimethylformamide (DMF) was put in a 1 1 beaker, and 12.9 g (0.042 mol) of a 
compound expressed by the following formula: 



30 




35 

was dissolved therein and the solution was cooled to 5 * C. Thereafter, 6.6 g (0.020 mol) of the borofluoride 
salt previously obtained was dissolved and 5.1 g (0.020 mol) of triethylamine was dropwise introduced for 5 
minutes, followed by agitation for 2 hours. A pigment which thereby precipitated was filtered out, washed 4 
times with DMF and 3 times with water and thereafter freeze-dried. The amount of the pigment obtained 

40 was 12.5 g and the yield was 71 %. 

The electrophotographic photosensitive member in accordance with the present invention has an 
electroconductive base a photosensitive layer containing a disazo pigment represented by formula (1) 
thereon. The photosensitive layer may be provided in any of the well-known forms. However, a function 
separation type photosensitive layer is specifically preferred in which a charge generation layer containing a 

45 disazo pigment expressed by formula (1) and a charge transport layer containing a charge transporting 
material are laminated together. 

A charge generation layer can be formed in such a manner that a liquid prepared by dissolving the 
above-described disazo pigment and a binder resin in a suitable solvent is applied to a surface of the 
electroconductive substrate and dried by a conventional method. The charge generation layer in thin, 

so preferably, 5 urn or less, and particularly preferably, 0.1 to 1 urn. The binder resin used to form the layer 
can be selected from many insulating resins or organic photoconductive polymers, e.g., polyvinyl butyral, 
polyvinyl benzal, polyarylate, polycarbonate, polyester, phenoxy resin, cellulose resin, acrylic resin and 
polyurethane. These resins may have substituted groups, such as, alky I groups, such as methyl, ethyl and 
propyl; halogen atoms, such as fluorine, chlorine, bromine and iodine; acyl groups, such as acetyl and 

55 benzil; alkylamino groups, such as dimethylamino and diethylamino; phenylcarbamoyl groups; nitro groups; 
cyano groups: and haioalkyl groups, such as trifluoromethyl. The content of the binder resin in the charge 
transport layer is 80 % or less, preferably, 40 % or less by weight. It is preferable to select the solvent for 
forming the charge generation layer from a group of solvents which dissolve the above-described resins but 
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do not dissolve the charge transport layer and an undercoating layer described later. Such solvents are, for 
example, ethers, such as tetrahydrofuran and 1 ,4-dioxane; ketones, such as cyclohexane and methyl ethyl 
ketone; amides, such as N,N-dimethylformamide; esters, such as methyl acetate and ethyl acetate; 
aromatics. such as toluene, xylene and chlorobenzene; alcohols, such as methanol, ethanol and 2-propanol; 
and halogen-substituted aliphatic hydrocarbons, such as chloroform, methylene chloride, dichloroethylene, 
tetrachloromethane and trichloroethylene. 

In accordance with the present invention, well-known charge generating materials other than the disazo 
pigment represented by formula (1) can be used together with the disazo pigment represented by formula 
(1). 

The charge transport layer is formed on or under the charge generation layer and has the function of 
receiving electric charge carriers from the charge generation layer and transporting them when placed in an 
electric field. The charge transport layer is formed by dissolving a charge transporting material and a 
suitable binder resin in a solvent to form a solution and then applying and drying this solution. The 
thickness of the charge transport layer is preferably 5 to 40 urn, particularly preferably. 15 to 30 urn. 

Charge transporting materials include electron transporting materials and positive hole transporting 
materials. Examples of available electron transporting materials are electron attractive materials, such as 
2,4,7-trinhrofluorenone, 2,4,5,7-tetranitrofluorenone, chloranil and tetracyanodichloromethane, and com- 
pounds polymerized from these electron attractive materials. Examples of available positive hole transport- 
ing materials are polycyclic aromatic compounds, such as pyrene and anthracene; heterocyclic compounds, 
such as carbazole compounds, indole compounds, imidazole compounds, oxazole compounds, thiazole 
compounds, oxadiazole compounds, pyrazole compounds, pyrazoline compounds, thiadiazole compounds 
and triazole compounds; hydrazone compounds, such as p-diethylaminobenzaldehyde-N,N-diphenyl- 
hydrazone and N t N-diphenylhydrazino-3-methylidene-9-ethylcarbazole; styryl compounds, such as a- 
phenyl-^-N.N-diphenylaminostilbene and 5-[4-(di-p-tolylamino)benzylidene]-5H-dibenzo[a,d3cycloheptene; 
benzidine compounds; triarylmethane compounds; triphenylamine compounds; and polymers having groups 
formed of these compounds as principal or side chains (e.g., poly-N-vinylcarbazole and polyvinyl anth- 
racene). 

Inorganic materials, such as selenium, seleniumtellurium, amorphous silicon and cadmium sulfide can 
also be used as well as the organic charge transporting materials. One of these charge transporting 
materials or a combination of two or more of them may be used. If the charge transporting material to be 
used is poor in film-forming performance, a suitable binder may be used. Examples of the binder resin are 
insulating resins, such as acrylic resin, poiyarylate, polyester, polycarbonate, polystyrene, acrylonitrile- 
styrene copolymer, poly aery lamide, polyamide and chlorinated rubber, and organic photoconductive poly- 
mers, such as poly-N-vinylcarbazole and polyvinyl anthracene. 

Another example of the electrophotographic photosensitive member in accordance with the present 
invention is formed in such a manner that the above-described disazo pigment and the above-described 
charge transporting material are included together in one photosensitive layer by being dispersed and 
dissolved in the above-described resin. In this case, a charge transporting complex composed of, for 
example, poly-N-vinylcarbazole and trinitrofluorenone can be used as a charge transporting material. This 
electrophotographic photosensitive member can be formed by applying and drying a liquid prepared by 
dispersing the above-described disazo pigment and the above-described charge transporting material in a 
suitable resin solution. The thickness of this single-layer type photosensitive layer is preferably 5 to 40 urn, 
particularly preferably, 15 to 30 urn. 

In either type of electrophotographic photosensitive member, the crystalline form of the disazo pigment 
represented by formula (1) may be amorphous or crystalline, and two or more of disazo pigments 
expressed by formula (1) may be combined and may be further combined with a well-known charge 
generating material to be used. 

In accordance with the present invention, a layer of a resin which may contain an electroconductive 
material can be formed as a protective layer on the photosensitive layer. 

The electroconductive substrate used in accordance with the present invention may be formed of, for 
example, aluminum, an alluminum alloy, copper, zinc, stainless steel, vanadium, molybdenum, chromium, 
titanium, nickel, indium, gold or platinum. The substrate may be a plastic base formed by vacuum- 
depositing an electroconductive coating on polyethylene, polypropylene, polyvinyl chloride, polyethylene 
terephthaiate or acrylic resin, a base formed by coating a plastic or metallic member with electroconductive 
particles (e.g., carbon black or silver particles) and a suitable binder resin, or a base formed by 
impregnating a plastic or paper sheet with electroconductive particles. 

An undercoating layer having a barrier function and an adhesive function may be provided between the 
electroconductive substrate and the photosensitive layer. Examples of the material of this undercoating 
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The electrophotographic sensitive membe nn *^° ce J CRT printers. LED printers, liquid 

circumferential surface of the P^"^!"" by a aeve iopment means 4 and the developed image 
The electrostatic latent image 'V° n ^rSt Lmber P by a transfer means 5 while the transfer 
is transferred successively to a ^^^tedTction to a position between the sensitive member 

discharged as a printed copy out of the . ^er. residual toner is removed by 

a ^meTtlTrr^ -oved by »e ensure means 7 to be 

me mber 1. Also, a corona transfer means ^^^S. including the photosensitive mem^ 
raphic apparatus, two or more of the Bb °*£^™ int( £ rall combi ned to form a unit detachable from 
the deveiopment means and the ^o^the charging means, the deve.opment means 

30 the apparatus body. For example. «*^Em2££i ^ photosensitive member to form a single unrt 

i^ab^ 

S wtch is detachable from ,an ^T^T^e, or a printer, optica, image exposure 

If the electrophotographic apparatus ,s used « ^ ^ reflection r , gn t or transm.ss.on 

effected in such a manner that the iJ-^TS^JSTS original with a sensor and scanning with a laser 

l^W^'iSlS 5 - ay 5 performed in accordance wrth 3,9 

to irradiate the photosensitive •™ter«h JJt optical image exposure L is effected 

If the electrophotography appar ^"""J" , e 0 » Ms application, 
to print received data. F.g. 2 is a block d.agrar, ,cf « ' ^J**J^ ^ whole operat ien of the controller 
P A controller 11 controls an image ^^mle im^l reaSng part is transmitted to a terminal on the 

£r^" ^ ~ i=! A te,ephone 14 is ~~ ,0 me 

controller 11. o . .. 15 fl(naoe information from a remote terminal connected 

,mage signal received * rou 9 n / u cir f"\lL£ 9 drcuJ 12 Image Information thereby obtained is 
50 through'the circuit) is ^^J2£ ^Sq Ser a„n successively stored in the image 
processed by the CPU 17 in a composte proce^-ng man ln memory 16. the 

received from the CPU 17 ^ recording effected by the printer 19. 

The CPU 17 receives Information ^.^XeTeJcribed manner. 
Image receiving/recording is performed in the aDove oesc 
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Examples 1 to 20 

A solution prepared by dissolving 5 g of methoxymethylated nylon (number average molecular weight: 
32,000) and 10 g of alcohol-soluble copolymerized nylon (number average molecular weight: 29,000) in 95 
5 g of methanol was applied to a surface of an aluminum base by a Meyer bar to form an undercoating layer 
so that the thickness of this layer after drying was 1 urn. 

Next, 5 g of Pigment No.1 was added to a solution prepared by dissolving 2 g of polyvinyl benzal (the 
degree of benzaiation: 75 % or higher) in 95 g of cyclohexane and was dispersed by operating a sand mill 
for 21 hours. This dispersion solution was applied to the previously formed undercoating layer surface by a 
10 Meyer bar and was dried to form a charge generation layer so that the thickness of this layer after drying 
was 0.18 urn. 

Next, 5 g of a styryl compound represented by the following structural formula: 



and 5 g of polymethyl methacrylate (number average molecular weight: 100,000) were dissolved in 40 g of 
chlorobenzene. This solution was applied to the charge generating layer surface by a Meyer bar and was 
dried to form a charge transport layer so that the thickness of this layer after drying was 20 urn, thereby 
25 forming an electrophotographic photosensitive member in accordance with Example 1 . 

Electrophotographic photosensitive members corresponding to Examples 2 to 20 were formed in the 
same manner as Example 1 except that pigments shown in Table 1 were used in place of Pigment No.1 . 

Each electrophotographic photosensitive member was negatively charged by corona discharge at - 5 kV 
by using an electrostatic copy sheet testing apparatus Model SP-428, a product from Kawaguchi Denki K.K. 
30 Thereafter each charged member was maintained in a dark place for 1 sec and thereafter exposed to light 
from a halogen lamp at an illuminance of 10 lux to evaluate their charging characteristics. 

A surface potential (Vo) and the amount of exposure (E1/2) necessary for attenuating the surface 
potential after storing in a dark place to 50 % of the original potential, i.e., sensitivity, were measured as 
charging characteristics. The results of such measurements are shown in Table 1. 
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Table 1 
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Pigment No. 


Surface potential V 0 (-V) 


Sensitivity E1/2 (lux- sec) 


Example 1 
2 


1 

2 


700 
700 


1 . ID 

1 on 


3 


5 


700 


1 0*Z 


4 


8 


695 


1 .O 1 


5 


11 


700 


1 00 


6 


17 


705 


n ao 
u.ou 


7 


18 


700 


n on 


8 


19 


705 


0.92 


9 


20 


705 


0.95 


10 


25 


695 


1.00 


11 


37 


700 


1.08 


12 


40 


680 


1.35 


13 


44 


705 


1.45 


14 


45 


700 


1.29 


15 


46 


700 


1.32 


16 


48 


700 


1.35 


17 


50 


705 


1.45 


18 


52 


705 


1.32 


19 


55 


700 


1.21 


20 


56 


700 


1.31 



Comparative Examples 1 and 2 

Electrophotographic photosensitive members were formed in the same manner as ExamP»e1 except 
30 that the following comparative pigments were used in place of the d.sazo p.gment of Example 1, and 
charging characteristics were evaluated in the same manner. 
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Comparative 
pigment 1 



<O^-HN0C 

N0 2 @~N=N-@-C0NH-@-N=N-(O 

(5> ~ ^ (d 





cam 



45 



50 



Comparative 
pigment 2 



CI 



HNOC OH HO COM 

O)- N=N ^)-(COffH) z-(o)-N=K-@ CI 
P> ~" <0) 



f> 



"Hie results of this evaluation are shown in the following Table 2. 

55 
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Table 2 





Pigment No. 


Surface Potential V 0 (-V) 


Sensitivity E1/2 (lux'sec) 


Comparative Example 1 
2 


Comparative pigment 1 
Comparative Pigment 2 


705 
700 


2.80 
3.30 



70 



IS 



20 



25 



Examples 21 to 30 

The electrophotographic photosensitive member obtained in accordance with Example 1 was attached 
to aSirS?Sr?ecSphotographic apparatus having a - 6.5 kV corona discharge dev,c*i j^-P-"* 
^caTsysTem T development device, a transfer charging device, a charge removing exposure opttcal 
system andTdeaner. An initia. dark portion potentia. V D and an initial light portion potent^ £ were set to 
aS 700 V and -200 V. respectively, and a change AV 0 in the dark portion potential and a change AV^n 
STlS^rS pSentia. wSile the" photosensitive member was ^ W^J^TteTISw So 
electrophotographic photosensitive members formed in accordance wrth Examples 2 to 10 were also 

-rSiS rmZs^l" re W r ragec^ange value denotes a reduction in the 
absolutize oMhe potential, and the plus symbol denotes an increase in the absolute value of the 
potential. 

Co mparative Examples 3 and 4 

With respect to the electrophotographic photosensitive mediums formed in accordance with Compara- 
tive^mple^and 2, potential cZ£s during repeated use were measured in the same manner as the 
method in accordance with Example 21. The results were shown .n Table 3. 

Table 3 



30 



35 



40 



45 





Pigment No. 


Change in dark portion 
potential AV D (V) 


Change in light portion 
potential AV L (V) 


Example 21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Comparative Example 3 
4 


1 

2 
5 
8 
11 
17 
18 
19 
20 
25 

Comparative Pigment 1 
Comparative pigment 2 


-5 

-5 
0 
0 
0 

-10 
0 

-10 
0 
0 

-25 

-40 


+ 5 
0 
0 
0 
0 

+ 10 
+ 10 
+ 10 
+ 5 
0 

+ 60 
+ 75 



50 



55 



Example 31 

S^n^ and dried to form a charge generation iayer having a thickness of 0.2 

Um Next, 5 g of a hydrazone compound represented by the following structural formula: 



24 
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and 5 g of polycarbonate (number average molecular weight 55,000) were dissolved in 40 g of 
tetrahydrofuran. This solution was applied to the charge generating layer surface and dried to form a charge 
io transport layer having a thickness of 20 urn. Charging characteristics and durability of an electrophotog- 
raphic photosensitive member thereby formed were measured by the same method as Example 1. The 
results were as follows: 

Vo: -720 V, E1/2: 1.22 lux* sec 

AV D :-10 V, AV L :0 V 

75 

Example 32 

An undercoating layer of polyvinyl alcohol having a thickness of 0.5 urn was formed on an aluminum 
surface of a polyethylene terephthalate film having a vacuum-deposited aluminum layer. A dispersion 
20 solution prepared in the same manner as Example 1 by adding 5 g of Pigment No.18 to a solution 
consisting of 95 g of tetrahydrofuran and 2 g of poly-p-f!uorovinyl benzal (the degree of butylation: 65 % or 
higher) dissolved in tetrahydrofuran was applied and dried to form a charge generation layer having a 
thickness of 0.2 urn. 

Next 5 g of a triallylamine compound represented by the following structural formula: 

25 



H 3 C CH* 



30 




and 5 g of polycarbonate (number average molecular weight 55,000) were dissolved in 40 g of chloroben- 
35 zene. This solution was applied to the charge generating layer surface and dried to form a charge transport 

layer having a thickness of 20 urn. Charging characteristics and durability of an electrophotographic 

photosensitive member thereby formed were measured by the same method as Example 1. The results 

were as follows: 

V 0 : -705 V, E1/2: 1.32 lux* sec 
40 AV D :0 V, AV L : +5 V 

Example 33 

An electrophotographic photosensitive member was formed in such a manner that the charge genera- 
45 tion layer and the charge transport layer of the electrophotographic photosensitive member in accordance 
with Example 2 were formed in the reverse order. Charging characteristics and durability of this elec- 
trophotographic photosensitive member were measured by the same method as Example 1 except that 
charging was positive charging. The results were as follows: 

V 0 : +700 V, E1/2: 1.65 lux*sec 

50 

Example 34 

A solution prepared by dissolving 4.5 g of 2,4,7*trinitro-9-fluorenone and 5 g of poly-^'-dioxydiphenyl- 
2,2-propanecarbonate (number average molecular weight 300.000) in 50 g of tetrahydrofuran was applied to 
55 the surface of the same charge generation layer as Example 3 with a Meyer bar and was dried to form a 
charge transport layer so that the thickness of this layer after drying was 19 urn. Charging characteristics of 
an electrophotographic photosensitive member thereby obtained were evaluated by the same method as 
Example 1 except that charging was positive charging. The results were as follows: 
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V 0 : +705 V. E1/2: 4.05 lux* sec 
Example 35 



10 



75 



20 



25 



that charging was positive charging. The results were as follows. 

V 0 : +700 V. E1/2: 5.10 lux'sec aMW dance with the present invention, a disazo 

,n the electrophotographic photosenahve mem ^^^^J^Tayer. One of or both the 

pigment having a particular str ^ photosensitive layer are thereby improved. 

efficiencies of generation and .nject « •J^S^! » repeated use can be improved. This electrophotog- 

sr SSK SMS s: — to - — «— - 



z 



30 



g 

a nrt Ar, are the same or different and are each a 
where Z is an oxygen atom "SJ^Jg^ ^ 0 r a substituted or unsubstituted bivalent 
substituted or unsubstituted b,valerrt ^T^d Tare the same or different and are each a coupler 
heterocyclic aromatic group, n is 1 or 2, and Ai ana As a 
residue having a hydroxyl group. 



35 



Irrts 



Claims 

An 
ph< 

following formula (1) 
40 k i -N=N-Ar i -{-C-NH-hr-Arz-N=N-A2 



Z 

(1) 



, otnm Ar, and Ar 2 are the same or different and are each a 
where Z is an oxygen atom or a sulfur atom ^, £dAr, «* substjtuted or unsubst i, u ted bivalent 
substituted or unsubstituted b,valent ^rbocycBc WJ^ represented by the following 

heterocyclic aromatic group, n is 1 or 2. ana a, » a 
formula (2): 



50 



ss 



co4nh-c4-n v 



(2) 
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wh erein X, ,s a residue necessary ^^^^l" iTSS S U 
condensation with the benzene J^SSiT-S W a substituted * uns D ubstl, " t !j 

are each a hydrogen atom, a ^J r ""2Xd heterocyclic aromatic group or R, and 
carbocydic aromatic group or a subbed «un-*J^ ^ m „ 1 or 2; a„ d a, is seiected 

i^rja^^— * »~ ,ormu,ae (3)to (8): 



to 



75 



HO CO 




• V ' 
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3H 




HO COHHN 



(3) 



(4) 



(5) 



HQ G0NHC-R« (6) 
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HO C0NH-N=C v (8) 



wherein 
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10 



15 



• 4 7* and Z 3 are each an oxygen atom or a 

ring by condensation with the benzene , nng M" 1 ^ formula Z^n^ ^ unsubsWuted ^ grouD a 
suKur atom. Ro to R,o are each a hyd rogen atom a unsu bstituted heterocyclic 

substituted or unsubstituted carbocyd-c aromaUc group o a ^ a ^ ^ „• 

aromatic group or each of (Ra and and ^JJ « ^ ^ .„ ^ forrnula; p 

from the group consisting of formulae (3). (6). (7). ana W . 
condensation with the benzene ring in the formula. 

ta «cs:=M^- - 



25 transport layer 



transport iayci - 

and a charge generation layer, 
is a single layer. 

photosensitive layer. 

•« . m « mher according to claim 1 , wherein said electrophotography 

following formula (1): 

so 2 

I , . (1) 

A,-N=N-Ar 1 -K-HH4snAr«-H-M-A» 

where Z is an oxygen atom or a sutfur atom. An and Aft jre J ^^^lSi 
SbsLted or unsubstituted bl« cjtacjcte ^ coupler Residue represented by the following 
heterocyclic aromatic group, n is 1 or 2, ana a, is 
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formula (2): 



HO 



w 



15 



20 



25 



9 

i 

•x.- 



co4nh-c+n v 



(2) 



condensation «Kh »>» ""9 .'" »V e J^LTa afcstiMa) « unsubaituwl 



HO ,C0i-NH-C-4-H^ (3) 
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* 

HO COKHCMU (6) 



^ m 

HO ,CONHK 



in- / cowi-«=c {8) 



sulfur atom, R3 to Rio are eacn a nyuruy« . ^ hstituted or un substituted heterocyclic 

substituted or unsub^tuted carbocycUc -^c group or a subbed or u ^ ^ ^ ^ 
aromatic group or each of (FU and FU) ana q*» a ns; formula; p 

substituted or'unsubstituted bivalent heterocyclic group containing a nitrogen atom. 



12. An integrated electrophotographic unit comprising: 

(a) an electrophotographic photosensitive member; 



ftrt charging means; and . 



following formula (1): 



2 

Ai -N=N-Ar i— {-C-NH-hr-Arz-N=N-Aa 



£^"JSTSS ^forT^o* ! a P coup.er residue represented by the fo.iow.ng 
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formula (2): 



HO ( 



A <1> 

co4nh-c+n x 



(2) 



whMBin Xl is a residue necessary for forming a polycyclic aromatic ring or a heterocyclic ring by 
from *e group consisting of coupier residues represented by the fo.low.ng formulae (3) to (8). 




31 



EP 0 518 376 A1 




(5) 



P 

HO CGNHC-IU 




(6) 



HO CONHN p) 

f . 



HO CONH-N=C 
)-( X R 10 (8) 

. . n y to ~ are each a residue necessary for forming a polycyciic aromatic ring or a heterocyclic 
wherein X2 to Xs are eacn a r^iuuo ..<=> j «— ..i- 7, an d Za are each an oxygen atom or a 
ri ng by condensation with the benzene , nn ^J^^^JlS^mJiM^ group, a 
sulfur atom. to R,c are each a a*™- 8 » Sftuted or unsubstituted heterocyclic 

substituted or «^ SX^fc) « bonded to form a ring with the nitrogen 

aromatic group or each of (Ffe and FU) ana an ™, in ^ formu | a; p 

photosensitive member. 

14. A facsimile machine comprising: 

an electrophotographic apparatus; and 

following formula (1): 
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Z 

(1) 



A, -N=N-Ar i —HHflH-E-Ar*-N=N-A2 



5 

. e ,.tf,,r *tr»m An and Ar 2 are the same or different and are each a 
where Z is an SuTor a substituted or unsubstituted bivalent 

substituted or unsubsftuted bivalerrt -Jf°^ ? s a coupler residue represented by the following 
heterocyclic aromatic group, n is 1 or 2, and Ai is a coup 
70 formula (2): 
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co4nh-c+h v 



(2) 
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HO CO+NH-C-J-N^ (3) 

-¥>.. 



• v » 





iH 



-xi 



(4) 



(5) 



150 CGNHC-tU (6) 



• « 



HO .CONHK {1) 



HO .CONH-N=C (8) 
Rio 



'•As 



ring by condensation with the benzene i nng *^° rm "^ ub 2 stltuted or ^substituted alkyl group, a 
sir atom. R, to R,o are each ^stituted or unsubstituted heterocyclic 

substituted or unsubstituted carbocychc "J^ bonded to form a ring with the nitrogen 

aromatic group or each oi (R. and RO and (ft- an dH.) a ato m in the formula; p 

atom in £ formuia, and R, «m-e hydrocarbon group or a 

*^ Z£ bitSeo bST^r group coining a nitrogen atom. 
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